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(A) : 

I I 

CH3 CHs 



[Qaim 1] Conbimng with aromatic polycarbonate resin 95 to 50 wei 
^ % and copolycarbonate resin 5 to 50 wei^ % wWch possesses 
structural unit wliichis di^layed with below-mentioned structural 
fomula (A) and (B) flame-resistant polycarbonate resin composition 
v^ch becomes. 

Structural fomxila (A); 
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— O^B^^-! 



Structural fomula (B); 



(A) (Dnli 1 -200<DSaS^L. R»*K««2- 

6(7)7;U+lx>S*^f o ttitxC (B) 0Bitmm& 

^u®lft7;u+u>S> 7'J-;uSxii-o-. -co 



(n of structural fomula (A) shows integpr of 1 to 200, R showsthe ca 
rbonnurrber2to6aJkylenegroq5. In addition, B of structural 
fomula (B) carbon nunt>er 1 to 10 strai^t chain , branched chain or 
cyclicthe alkylidene group , shows aryi substituted alkylene groip , 
aiyi group or-0-,-S-,-CO-,-SQ2-, Ri ,theR2 and R3aiid 
R4 show hydrogen , halogen or carbon nunter 1 to 4 alkyl group. 



) 



^^n^«jt^f4;i<0,2-50a§%-CfcSiil*«1!HK(Z)IIJ!8 



(DR;&<. -CHR5-CH2- {^^m^it^^-^f^mwstmm 



[QaimZ] Flame-resistant polycarbonate resin conposition wdiich is 
stated in Claim I where structural unit vAich isdisplayed with 
structural fomula (A) of said copolycartxjnate resin is 0.2 to 50 
weig}it %. 

[Qai'm3] R in structural fomula (A) of said copolycarbonate resin, fl 
ame-resistant polycarbonate resin conposition \\^ch is stated in 
theaaimlv^tiichisa -CHR5-CH2- (R5in Fomula is son^thing 
>\Wch is connected to carbon atomofbenzene ring side, hydrogen 
or methyd group is di^layed. ). 



tz7\(^ji]-y\(^^- hmmmf$.^v&^). mm^izt^nxxi^ 
^coxm^0mmzt»m\zmm'^mtj:t0x$>i>o 



/j: X > i; - T u > y X ^ *v ^ t L r a/? ffliifc^iffl $ 



[Description of the Invention] ( Industrial Area of i^lication ) 

This invention, to be superior in impact resistance under mechanic 
al property and thee^ecially low tenperature, to be a 
polycarbonate resin conposition where satisfactory external 
appearance and theflame resistance which shows satisfactory 
molding property are inproved, because it isstqjerior even in 
transparency, they are useable ones ideally even in thevarious 
application 

( Prior Art and problem) 

Aromatic polycarbonate resin is siq^erior in heat resistance , irrpact 
resistance, electrical property and dimensional stability etc at 

same time, is utilized in various application as useful engineering 

plastic fromthefact that it is a transparent. 

But, flame resistance is not satisfactory always. As this inproved m 
ethod, method which confines polycarbonate oligomer wttch 
untilrecently, with objective which inproves flame resistance of 
aromatic polycarbonate resin, itn-akes polycarbonate copolyncr 
vAich contains Br, contains Br, is usedfrompoint of mechanical 
property and heat resistance or other property balance, but it was 
something towliich inpact resistance wtere polycarbonate resin is 
superior is inferior. 

(n-eans in order to solve problem) 
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fig%tTiBfiijis (A) St; (B) -C'g^tisfiiji^ia^ 



tSiiS (A) : 

r Clla Cli3 0 
0-<^)^R -<S i OhiS i— R~<^-0-C 

CHs CHa 



ISiSSC (B) : 

O^B^O-C — 



• These inventors, discovered fact that flame resistance is inprovedb 
ycorribiningthe copolycarbonate resin vviiich possesses 
polysiloxane chain in aronntic polycaibonate resin, arrived in the 
this inventioa 

Namely, this invention, confining with aromatic polycarbonate re 
sin 95 to 50 weight % and copolycarbonate resin 5 to 50 weight % 
which possesses thestructural unit which is displayed with below- 
mentioned structural fomula (A) and (B) is flame-resistant 
polycarbonate resin conposition^^ch becomes. 

Structural formila (A); 



Structural fomula (B); 



C^Sig^ (A) (Onfi 1 --200<;)jE§Sj$^fL. RliK^»2- 

^usiftjiu+uvs, 7';-;uSxtt-o-, -S-. -co 



(n of structural fomula (A) shows positive nunber of 1 to 200, R sh 
owsthe carbon nurrber 2 to 6 alkylene groip. In addition, B of 
structural fomxila (B) carbon nuni)er 1 to 10 straight chain , 
branched chain or cyclicthe alkylidene groip , shows aryl 
substituted alkylene groip , arylgroi^) or-0-,-S-,-CO-,- 
SQ2 -, Rl , the R2 and R3 and R4 showhydrogph , halogpi or 
carbon nunber 1 to 4 alkyl groq). ) 



«jgiC (A) ^<r>Rt^. -CHR5-CH2- {^^m^\t^ 



Regarding to also, this invention, constituting unit which is displa 
yed with stnictiiral fomula (A) ofthe said copolycarbonate resin is 0. 
2 to 50 weight %, furthermore, R in structural fomula (A), is theflaire- 
resistant polycarbonate resin conposition which consists of fact 
thatitisa -CHR5-CH2- (R5 in Fomula is something which is 
connected to carbon atomofbenzene ring side, hydrogen or methyl 
groiq) is di^layed. ). 

You explain below, concerning constitution of this inventioa 

Aromatic polycarbonate resin of this invention, bivalent phenol co 
npound and phosgpne , carbonate ester or thechloroformate is 
something which is produced by production method of 
conventional aromatic polycarbonate resin whichreacts. 

In addition, it is something where manufacturing method where cop 
olycarbonate resin of the this invention is something which 
designates that it possesses constituting unit of theaforementioned 
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structural fomiiia (A) wliich consists of bi^henol wWch possesses 
thesilicone cliain and aliphatic chain as constituting unit as 
feature is similar to conventional intCTfacial polynrnzation 
methodthe silicone chain of General Fomula (1) which was 
inscribed, excluding feet thatthe bivalent phenol vviiich had 
aliphatic chain is used for part in production method of the 
conventional aron^tic polycarbonate resin, under is applied ideally. 



( 1 ) 



HO 



CII3 CH; 
I 



-<^)-R -(S i 0 K S i— [I 



General Fomiila(l); 



(A) *a)vp*-9->*(4a)3igyiSLa (n) \t 

1 -200a)ffiffl. tf*L<ld:5-100(Cffifflt?fe4o X. I$« 
iiiC (A) ^^coR^LTi^. x^u>, :^peu>. -fv^ 

) t)<ni&v&i>o c<z)«5i3« (A) (Dmfummt. isse-K 

^ (1) r*a^tv^:7xy-;H47XKS^[as^5ffi(::^f 
1i 37 X y 1: X :7 X y -;u i: l^ -i) c ^ fz 

^IJoii, ;M/7^'>tta)^ffi«K«-K«te^**rr'S):7x 



N in Fomula, R is same as structural fomula (A). 

Constituting unit wtiich is displayed with structural fomula (A) in 
copolycarbonate resin which is usedwith this invention is not 
limited especially. Range of preferably 0.2 to 50 vvei^t% and 
ran^ of e^iai ly 0.5 to 25 wei^t % are ideal, therepeat nuni>er (n) 
of siloxane unit in structural fomula (A) is range of 1 to 200 and 
ran^ of the preferably 5 to 100. As R in also, said structural forrrula 
(A), ethylene, propylene, isopropylene , bii}dene,the pentyiene 
and hexylene etc are illustrated, but e^ially - CH R5 - CH2 - 
(R5 in Fomula is something w^ch is connected to carbon atom 
ofbenzene ring side, hydrogen or metl^ groip is displayed )is 
ideal, constituting unit of this structural forrrula (A) is something 
wiiich is introduced bivalent phenolv^ch possesses phenolic 
hydroxy group which is displayed with aforenrationedGeneral 
Forrrula ( 1 ) in both ends by using in same way as conventional 
bisphenol. conpound wiiich is displayed with this General 
Fomula (1), phenols \^Wchpossesses unsaturated carbon-carbon 
bond of olefinic, ideally vinyl phenol and isopropenyi phenol inthe 
end of polysiloxane chain A^ch possesses specified degree of 
polymerization (n), is something whichis produced easily 
Itydrosilanation by reacting. 



(4- 1 Kp + v:7x-JU) IfX (4-tKP + v 

yx=.}i) x-7^ju, ex (4- 1 Kp+v:7x-;u) x;i/ 
fx (4-t Kp*v7x^;u) x;U7f^4^vh\ fx 
C4- 1 KP + e/7x~;i.) x;U7-rh\ fx (4-tKp 

^i^yj:-)l) yh>. l.l-tfX (4- 1 Kp + v7xx;u 

) x^>, 2,2-ex (4-t Kp:^^v:7x^;u) :;^py^>, 
2.2-ex (4-t: Kp:^v::7xz:;u) IJ-fx ( 

4-t Kp + v:7x-;u) v^7P^+-9->, 2.2-ex (4- 
t KP+i/-3.5-e;::?p^:7x-;u) :fp/<>, 2.2-ifx 
(4-t Kp^v-3,5-v^pp7xxji,) :^d/<>, 2.2 
-ex (4-t Kp+v-3-:?p^7x-;u) :/p/^>, 

2.2-ex (4-t KP4^v-3-'2?PP:7xr.;i.) ^P/<> 

. 2.2-ex (4-t Kp+v-3.5-i:;/^;u::7xzi;u) :f 



Here, arontitic polycarbonate resin \\diich was inscribed is produc 
ed for sake of, bis (4 - hydroxyphei^l) methane , bis (4 - 
Itydroxyphenyl) ether , bis (4 - hydroxypheityl) sulfone , bis (4 - 
hydroj^henyl) sulfoxide , bis (4 - hydroxypher^) sulfide , bis (4 - 
Mroxyphei^) ketone , thel, 1 - bis (4 - hySdro^Qphenyl) ethane , 2, 
2 - bis (4 - hydroxyphenyi) propane , 2,2 - bis (4 - hydroxyphenyi) 
butane , 1, 1 - bis (4 - hydroxyphenyi) cyclohexane and 2,2 - bis (4 - 
hydroxy - 3,5-di bromophen>d ) propane , the2,2 - bis (4 - hydroxy 
- 3,5-di chlorophenyl ) propane , 2,2 - bis (4 - hydroxy - 3 - 
bromopheryl ) propane , 2,2 - bis (4 - Itydroxy - 3-chloro phenyl ) 
propane , 2,2 - bis (4 - hydroxy - 3,5-di methylphen>d ) propane , 1, 
1 - bis (4 - hydroxyphenyi) - 1 - phenylethane and bis (4 - 
hydroxyphenyi) di phenyl methane are illustrated as co- monomer of 
the or copolycarbonate resin as bivalent phenol conpound whose 
it is possible to use. Among these 2,2 - bis (4 - hydroxyphen)4) 
propane and 1 , 1 - bis (4 - hydroxyphen>4) cyclohexane are desirable 

P.5 
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;ux^r>. ex (4-t Kp+v:7x-;u) v7x-;i.yi» 

x-ju) :;fp/<>, ij-ex (4- 1 Kp:^\r>:7x-;u) v 
^P^:^-9->;&<^SStt<Z)®/i^e>«F*Ll^ *aBf?Jh 

s iS^(7):7xy — p -^H:f^;u:7x/— ku^^p 

*;U7H>»<7P^>f K. tKP + v$Ji 

#Kt;u+;1/XXxJU. t Kp + v • :7x^;i/®y;u+;ux 

coffimsi*ffli^^^r(7)-{ffi:7xy-;u^^b^ife)ioot;ufzjy 

Lr. 100-0. 5t;i., «F*L<l*50-2^;KD®H-Cfey. 

^mtM^±B0iimy X y -;u^>fb^%if3?^ LT . o. oi - 
3^;u%, *#fco. i-i.ot;u%a)lGffl-cffl^fflLT«^i!j^k7tx"«j 

h.ttb*. i^mtmtLXlt. :7PPyiJv>, 
2.6-v>^JU-2.4.6- h (4-t Kp + v:7xx;i.) 
3^x>-3, 4.6-v>^;U-2.4.6- h «; (4-tKP + v 
7xzi;u) ^3f5^>-2. 1,3.5- h'; (2-tKP + v7x 
x;u) 1.1.1- hU (4- t KP:^v7x^;U) 

x^>, 2.6-ex (2-t: Kp + v-5-;^5^;u^>v;i.) 
-4--?t^;U7xy-;i/, Of, a' . a" -h'^ (4-tK 
u^i^yx-ii) -1.3,5- hu-f vz^Ptf^u^O-b^^^fifr* 
t KP^^vlb^l^, Si;3.3-t*X (4-tK 
p^vT'j-;u) ;J-:^v^>K~;u (='r-9-f^>ex:7xy 
-;u) . 5-^p>i/-f-9-f^>. 5, 7-"i?^p;i/«f -y^^, 5- 
3^ p jU 1^-^ > 35: $ n S o 

fiEiKalc It ^ 'J :^ - h (b 3 - ;H «; :^ - tH:?^ - 

, ^SS&7K'J*-+Ct^- h/a-zK'; HSfli=95 
/5-50/50(D©H;5i^bStl?$tLSo -tK*; ^-tH 

fey. -AS(::»*L<4X. < i tItSStt 

(7)/^;5^bfiB*Ll^t,a)T-feS/)<, WIS, -?-<Offt(DiS)!)^ibiil 



mmi. ^mm. ^^m. $^nm^mL ^mm±ms m\ 

h, ^>$»xyxy K^Xt'tu- 
Ta)ta)t^4;^5xffl«t. mtws&'^-<xi3-. x^>u 



from aspect ofthe thermal stability. In addition, it issonrthing 
which usually uses end capping agent or tiiemolecular wei^ 
regulator, you can list compouixl wtiich possesses phenolic 
hydroxy group of monovalentas these, long chain aikylphenol , 
aliphatic carboxylic acid chloride , aliphatic carbox>dic acid 
hydroxybenzoic acid alkyl ester , hydroxy * phenyl acid alk>i ester 
andthe allQ^l ether phenol etc are illustrated to conventioml 
phenol , p - t-butyl phenol and tribromo phenol or other 
otherthings. annunt used is range of 100 to 0.5 mole and preferably 
50 to 2 mole vis-a-vis all bivalent phenol conpound 100 nDlewWch 
is used, also it is possible properly to jointly use conpoundof 2 
kinds or more. Furthermore jointly usi^g branching agent in rangp 
ofO.Ol to3mole% andtheespeciallyO.l to 1.0 m)le% vis-a-vis 
above-mentioned bivalent phenol compound, it can make 
thebranched polycarbonate, fluoroglycine and 2,6-di methyl - 2,4, 
6 - tri (4 - hydroxyphenyl) heptene - 3, 4 ,6K3i metltyl - 2,4,6 - tri (4 - 
hydroxyphenyl) heptene - 2, 1 ,3,5 - tri (2 - hydroxyphen>4) benzol , 
pol>lTydroxy conpound , and 3,3 - bis (4 - hydroxy aryl) oxy indole 
(= isatin bisphenol), 5 - chloro isatin , 5,7-<li chloro isatin and 5 - 
bromo isatin etc which areillustrated with 1 , 1 , 1 - tri (4 - 
hydroxyphenyl) ethane , 2,6 - bis (2 - hydroxy - 5 - nethylbenz>d ) - 
4 - methyl phenol and , - tri (4-hydro;typhenyi)- 1,3,5- 
tri isoprop>d benzene etc areillustrated as branchii^ agent. 



As for mixing ratio of aromatic polycarbonate and copolycarbonate 
resin in flame-resistant polycarbonate resin composition 
wtiichconsists of above-mentioned component of this invention, as 
for especiallyrestriction it is something which is not, but , it is 
usuallyselected fromrange of aromatic polycarbonate / 
copolycarbonate resin =95/5 to 50/50. When compounded anount 
of copolycarbonate resin of this invention is too little, inprovenrnt 
ofthe flame resistance is insufficient, it is not desirable generally, in 
addition,but compounded amount also maity is desirable ones from 
point of flame resistance,the one which from cost and other points is 
made secondary conponent isdesirable. 

As thou^ it is above, in flame-resistant polycaiix)nate resin conpo 
sition of this invention wiiich is untikecently, various additive of 
public knowledge are blendable ones in polycaitK)nate resin 
accordingto desire, you can list reinforcing agqnt, filler, stabilizer, 
ultraviolet absorber ,the antistatic agent , lubricant , nt)ld release , 
dye and pignient etc as these. As for example stabilizer especially 
pho^torousacid, or phosphite is ideal. Youcanlistnt)noof 
saturated aliphatic acid or ester of polyhydric alcohol as the also, 
mold release, stearyl stearate , behen^ behenate , pentaerythritol 
tetrastearate and dipentaerythritol hexa octanoate etc make 
preferredones and are illustrated, glass powder, glass beads, 
synthetic mica or fluorination rrica , zinc oxide, carbon fiber andthe 
e^ially fiber diameter, furthermore polycarbonate oligon^ from 
bisphenol A, also the polyester carbonate and polyarylate or other 
resin such as filler and reinforcing a^nt of gjass fiber, zinc oxide 
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lUT. |glE««I*JJ:i;it««!llc.*:o-C3»:5g0flS^«:Mrziaefl 
#%«!! 1 

BPAj tt^t) 6,735g, m6Mr::^FLfc-asa (1) -en = 

5O(Dt0 (JiiT ri65Bj <i:ffi-ro ) 356g, \:aV)iy7 
^ hl5g*?S«Lfco 

Cttlc^^UV^P^^ K OaT TMCj <!:IB*r) 30Zi:1}Q^ 

IHr) MSgSjD;^. Ol^T*xy>3.5kg$60»T*i»^aX^ 

-/■h>-h«Ji (JilT rc-PC05j ^IBf) 



#%0iJ 2 

fCfcl^T. BPA 6.690g, 165B 1, IBGgi: "T -SftiJli 
rc-PC15j tUT) ^mzo 

1 - 3 fccfc UJJ±«i« 1 - 2 

cfc o r Hit L n - tK :^ h i: ^^SitK * - 

-hfflBI (HMSmib^^^ ii. iL-eP> S2000. 5^ 
^S25.000) timi\ -ttl-Ptl^iisSLMilSlSClfEiEOD 

ShfeiE^Lrv'j>y-;ag25o-27O'fe0Wajffl*ffli\r 



ffiBi (^^g25.000. TBr-CPCj tffir) (=OlvTtt(« 



whisker , the stainless steel fiber and Kevdar fiber or other organic 
or inorganic which also those of 2 mor less include properly 
aresomethi ng whi ch can be used for as needed i deal according to 
theobjective. 

( Working Exanple ) 

This invention is explained concretely below, with Working Exam 
pie and Conparati ve Exanple. 

Reference Exanple 1 

While melting sodiimi hydroxide 3,7 kg in water 42,script-l., nninta 
ining at 20 ^Qtlie 2,2 - bis (4 - hydroxyphenyd) propane (Below " 
BPA "with you inscribe. ) 6,735g, thing (Below "165B" with you 
inscribe. ) 356g of n=50, it melted the hyiosulfite 15g with General 
Fonnila (1) wliich is shown in p.6. 

While agitating in this including methylene chloride (Below " M 
C " with you inscribe. ) 30.script-l., it blew thephosgpne 3.5 kg next 
with 6 Onin including p-t-but>i phenol (Below "PTBP"with 
you inscribe. ) I48g. 

After phosgpne recording ending, agitating extremely, enulsifying t 
hereaction mixture, after enmlsifying, it continued approximately 1 
hour agitationincluding trieth)4amine of 8 ni andpolynfirized 

Polymer solution, is separated into aqueous phase and organic ph 
ase, aftemeutraiizing organic phase with pho^horic acid, until pH 
of washing liquidbecon"Bs neutral, after repeating water wadi, 35. 
script-!, adding tlie isopropanol, it precipitated polymer, 
precipitate was fi Itered, copolycarbonate resin (Below "C - PC 05" 
with you inscribe. )of \^4iite powder was acquired the after that by 
drying. 

Reference Exanple 2 

In Reference Exanple I, besides it makes BPA 6,690g and 165B 1, 
1 86g copolycaitonate resin (Below "C - PC 15" with you inscribe. ' 
) ofthe white powder was acquired with as similar. 

Working Exanple 1 to 3 and Conparative Exanple 1 to 2 

As though it stated in below-mentioned Table 1 , respective aloneo 
r combining with weight ratio vMch is stated in Table I 
copolycarbonate andaronBtic polycarbonate resin wdiich die 
produced with production method which is shown in Reference 
Exanple 1, 2 ( Mitsubishi Gas Chemical Co. Inc. (DB 69-055-3706) 
make, lupilon S2000and nialecular weight 25,000)with of naking 
use, nelt mixing doing making use of extruder of the(^inder 
temperature 250 to 270 °C, it made pellet. 

This pellet after in hot air dryer above 5 hours drying with 120 °C , 
with cylinder tenperature 270 °C , it produced test piece for 
pineal measurement, tested. For also, conparison, concerning 
copolymerized polycarbonate resin ( molecular wei^ 25,000, "Br - 
CPC " with you inscribe. ) vsdiich in order for theBr to becone 7 
wei^ %, uses tetrabromobisphenol A it tested result was shown 
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in Table 1. 



■ I.Z. .T^^Jv haSfil. mfitkg cm/cm. 
■H.D.T. :gftgEfi$;ag. 18.6kg/cirt2. 



Furthermore, measurement of property dqjended on description bel 
ow. 

♦flaramability: It depends on UL- 94. test piece thickness!. 6 irm. 
*LZ : Izod inpact value. unit kg^cnVcm. 

* H.D.T.: Heat deformation tenperature . load 1 8.6 kg^cnC . 

♦ total light transmittance : Suga Test Instruments C6. Ltd (DN 69-0 
70-8508) ntike, direct reading haze conputer and thickness 3 mm. 
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It 1 


it 2 


(SB) 


s-2000 
Br-CPC 
C-PC05 
C-PC15 


50 
50 


64,3 
35.7 


82. 1 
17.9 


100 


100 


1/4' 23r 
I.Z. 1/8' 

-70 1: 


102 
94 
68 


103 
97 
89 


107 
100 
70 


40 
86 
23 


10 
15 
10 


^i%t£ (1. 6niin} 


V-1 


V-0 


V-1 


V-2 


V-0 


II. D.T. (t:) 


132 


131 


133 


135 


137 


% 


89 


81 


84 


90 


90 



(action and effect of invention) 

Flame-resistant polycarbonate resin conposition of this invention f 
lame resistance it is inproved not only, is somethingwWch quite is 
siperior in inpact resistance , especially thickness dependency and 
theinpact resistance in low tenperature. Therefore, as for general 
molded article of course, precision molded product , as molded 
articleof low tenperature plication, it is something w^iere it 
understands that they are useftilones as preferred molding material. 
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